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3 9. tl8£Wa<03-KK t ?hA'*fc£-*-4#&ii* 

o m% l t « a <o rt s < ? s & * £ * ft *> » - * 

t»K«ft<OrtS^^ h**;(l0*LT«l2J!*2O3 — 

?h**£***ft*>o#«, 

a v h o — ? . 

4 0. 3 — K»SS*3-rc*Jtt*. l4g<0Y<O»fi 

< c > l«<0M<0**^^hA'V t (n) JA^Jt*« 
»TA->X» l<ffl<M<YT*n<0, 



* « ? ft. ft ^ ? h^p ( n) ^^ffirats-^t^^T^SK, 

{ f ) HS£YOBJB3-Ka«tfjtP*K*t3-Ka i * 

a «t * a m . 

<h) ltKYt0IBfi3 — HB^fi^^^^Kfta-H 
^Bf£^?^em*r**ii5S*.ft 

*A«-f-*ttI2S##i*. 

4 7. 3 * C , 
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l#!4>Y<D*rttft»*2^? h/WCflJBtft I Ifi O 3 — K 

n , 

X<YTAi 00. 

ft £3 St ? h^t6«tfcfc*><0*8, 

ft. 

«»tKft«3^hn-9*» t fit 

o»ffl3& i ns2Yo , =rfttiBfi^^ h/Ko*^ ir n se » i 
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5 OJItEnott^a-f, 



9! tt * 
est a ? n < ? SA-asas**-*-* 

ft *fl ft 

* * 91 ii . fitTThv — hflfy^t^ 

S^ftCBl. J: 9 » 18 C tt . 3-f|g';srt*»)i 
=r — r (code-ex i ted linear predictive speech coders) 
*><Olttfifll« (excitation intonation)* 5? -ft * 

3— FBfi'J-T^ai (CELP) tignt'-Tr-V— 
0 * . 4. 8-9. 6^ot7h/» (Kbps) CiSlt 

»S Ll ^ T ^» i li fcttS^fl: Utochast ic coding) k 
ffl34Cfttffit<fflV^h4t*^3. CELPlif x 

3 A h *»BA^At* * • 

CELP»^3-/CiJV»Tll, A75**ff 
.»«t*ay/^ - A pitch ) to £ V is 9 — h 

5— A (*/P7Vh : foreint ) f fltt i ^Uftttt 



(predictors)** 1 tf<0«fflS»'J;77 < ^KiASft 

vjinnovation)^— r>*03 — K 7* v 9 (code boo k)i/i 
14 < ^ h /W (code vectors);(p4>iS#5iT.*. * J* O * 
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r (code-excited) j i 14 




(vector-excited) j t m a 14 » ^ 
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fii^ — * > Xt±<.9 h ArlTltZtiX \* 
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% «*># — <0 3 


-KB (codeiord)jp* ©Slf ^rA'Oi'- 


7- 


v a , i t: (4 < 


mfctOCffiv^ht c 










h J: 
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y> c ip tt t ft 


4. ie«5*i.ftft«e^^^^ h * <* - a 
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tt&<07 A 


ft * 7 -f h # ? — 7* > A JO* £ ft * . 
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- K 7* * 7 h 


<0 1 O <0 3 — K < ? h^iiNflOffifit 






^(ft^tocffl^^no. * * 0 12 * 
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*l 3— 
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ey-r^a (celp) * »»ci5v^7 hw-hc» 

t^i}J:i;«*ttl(ICASSP),I3*, pp. 9 
37-40. 1 9 8 5#-3fl. t C E L PO»«^ 

* o ^ * ? { x h z ) *>in'T/H'-hcfcv*T, 

5 5 U -te # > K <ms«c)<07U — i»ll40«t>r^ 
**** . fct»Sfll*#»*v:r/K>. 2 5 t: t h (2 
KbpsCHJB**) OW-h-CfiF^'fcSft.fttf, * 7 V 

-> T , ^y/i*t3-Krt;ttf OH^2 10 , HD^l 0 

*«ti*3 — h ^ c « tt e 4 oo^vr^o**c 

ttLliBTl 5 O * * - * * (MAC) If * « S (3D;<0o 

a e ) ;*ii45niec«»^7v- a r 

tC 6 0 0 MAC/3-Kn^C«BL. ft * V* ti . 
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tSQrs»l 2 0. 000. 000MAC(600MAC/ 
5ms«c7W — Axi 0243— HK^hrt^) C tt JB "T 
4. «»Oa5^0^^C 1 0 2 4£>t? hA-c0±**O3- 
K 7 ? * — *-f*rt:*>C»;**:Ji'trA — * »3 # » 

* . ±&<omiztt tx u „ *^^4oir^r/wtirt, * 

If^r**! 6 t K«7-Kt«ij?h*t^t<01 0 
24«a-H<; h^»MtttK^CU64 0 * o b* * 
h«'J-K^V'J>t'J (ROM) 4»<ef C^riTftio 

^-^sV^flUfitift^OS&^W^Wj, ICASSP 
Cfi. 8(4«. pp. 2375-8. 1 9 8 6 *4/!.* 



rui 1 ), «BtW7-yxs» (dft) i^riifi^s 
C tf57V — Acrtoa — K^;urti:i 20, a * 

I* « t* 2 4 . 000. O00MAC*£Xfc**i*. ? 4> 

e . s»rrn-ttt^4<tt2ioitf)>* 

i t:*>T h * . ±5*<o«T-t±, i. 3>^rtr^h 

j: 3 cis a - k r -r ? * tdrtt-r 4 a t t*> t . 

8 V # *t *5 3 — K < ? h**56fcS*l.fc'< — ^ * 4 , 

&tfl«&9^<Ol». 0^«» 2 4. 0 0 0. 0 0 0 MA 
C * 3t A L , -3T 1 &Ik3iiaOH«tt*»?r'J»^t 
& <JtifiO«Tttl 6 4 a <? t» ) . Ztit>0>m*<O3 — 



- f ^/j , 1 CASSPCS, »3«pp. 1 
354-7, 1 987*4/1, -r<-* 'J >CJ:*tt:*:c 
KttSfttVU. f^tfe^JS, »» 2 4. 000. 00 
0 MACligjSEOfc — O D S P<0»*tt**tt£*C 

V* * , ROMfl5t>( Xti2 H x£tf«rh/T7 — 

< ? ^ttOi^cUa - KSCiilt* t'y h ft T A 



— 4 — 




«*mv**yT*7'f.fcOS**«$r§t*tO*:tf>e»r*ttJI 

z ti t> ts xv m*> m#stt*a*Jitz x 9 mi* * ti . 

tf£**>-f*itf»jg3- h/W****3-Krr?lr 
ffiv^^^s-rofc^OttilStifciaSK? h * ft £ *5 
J: + T A h . * ft58 tf> * 1 O JUft c J: tii£ . 1 

tf O » SS'* 7 h ( basis vectors) #BJBfi-»3-)«T7- 
K k k tcm^fcfinjfl* fK; h w * j a«c«->-ciB 

a«»3-K7-H«4f^«ici^i, a a o * s 
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43-K7-Ki^tt3-H8*aiRtift^<o:tf)^ii 

*^>aftoj&ss*ifc^7Kw*ft£*f*««. ttash. 

^tA*^; KA-fcitttL-tJt«S<**'£«f6 
* * » « L * *-32 M 0®jg^7hA*0«0**£ft±-r 

BO! tT-r h^AtSJItiitCiO 1^«3-Hat 

03-KH;Cp4>OK*r'<?>-3>Ci*il>&*L*. 

* ft 18 O r^; h^*j 3-K^7;Jl477a-f li 
fit'-r hU-htc*if***AKO»*0«jA£SlJ*L2:# 

■J5?:*Ol31Hi=tf-$-$3&*6«j*]*fc*a«***. « i. , 

i :.cB*sti^<; h^»rro-f ii*3-KS<o» 
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* le* 


# A * O 


* v*> * • 


« -> T , Jt » 
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h Z t fZ X 0 
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li i o ^ < 








n n o ffl * * » ■» 










**i**ft9! 


ottatttttc&ftonx 
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k t, cien 


SATO*. 
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C $5 vyt li 


(Sjao^Kft^tilBIttl^S^SraijLTV^. 


JS 1 Bti 








-HijB'J- 
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*ii^*2 B 


0(4. »1BO*F3-/CJ:0 




lbff O — A W 




* - h . 












- K r -r 7 


ft£« r 


9 0»tt* r 7 


* 4 0l± 




v^*F^*»o-*fi*f^ror 








si 5 a i* 






IT-**** 


t sji-r . » i 




a. 

V 6 A B 








t m v^fc * * 


5SO**3-5reJ:->T5arf£S 




— *r > X % 




It 7 A 0 


« SI 7 BSD 


it^K(7cati. r u a ^ e * - 




tt« t ffl V* 


, m 5 BO«?0*lt« tz J: -5 T » 


rt?/i*l6ffO^-^v 






A^«"9-tt"^^^o*^l 02P*JV»T»^3-/1 00 
C***S*t*. A fi « Ct4*|i ($Deech)«*T A * A * ft 
tli%C7^f 1 04CEDAl$ft&. 1 04li 

(a/D) £ ft ft 1 08Cijv»tf i/f /ta-KCJ:')* 

* 9 * * ft. * £*tt±«F*Lv>Jtli«e:*5V»Ttt8. OK 

1 2HLt7V-A;o ? ;FCt k fcC£rit*fiS. 
A/DS»H1 0 8<0f i?^^ai^li, A 2) * F ^ 7 h 

A-s <n) T*h* tihtf * accanBtr^^-f^i 1 0 G 

mtoZtlh . i^A*«^f<^h^s < n ) t* * ft ^ *l 53 
flO 7 U — A % B^^fflOrDr;, *<0ft?ti7U-^ 

iU^5*»«C*5V>Tti*A25*F^?r*A'S ( n > . 

ms e c O 7 P — Afcfti?L, ::t*t>r;Hil 2 — 
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a - h * -i>^*H (short ten 
predictor)^ 5 > - f S T P % a ^ ^ ? - A ^ & *f < I ong 
ten predictor) /<7^-UTP, * * It 7 < A- * y< 

»>-*wpp. Hti8«»7T;fr. 
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ECJ. as. COM-3 


0 * . PP. 


6 0 0 — 1 


4 . 1 


982*4fl, - x A 


• T f A> VZ X 




^)#^^7 h^s < n > t± 


* £K*H 1 


3 o c eu jn 


? n *> 




b . 








7 1 1 4 M 






V, ( n ) 4>« * * A £ 


:tl £ m £ 


m r *> o . 






1 S n S N T 


:n 


^OJ 


h /Hi 3 — K 7* t ? 


ft£ H 1 2 0 


t= * o m ^ 


£ il T 




;h^u j ( 


n ) Ofi* 


ft£ t . 


;;tosis2 ll -it 


Mao 




AO* 




-f h xr a it 








* ft H e Hi » 




> * . 



v B (n)*JiV0SIS2 l, -Ulitltt«2 H « 
183-KBI, trfflv*. 2 H «B6^n^Uj (n) 

ot^r^o*^c» Ltyr^rcco . 2 5 f * r* o 

P-htff^ft?tl/ltf { L>t#nt, M-10}, 10 

24<oBfi^? KA*ft£-*-$*:*>cttJ83/i* 1 o CO 
«fc<7hA*#fc*. :hf.oa«<; h a- *a 

4*Ofl«OB£<?KA-u, (n)CMtttt.HI 
A 3*tfc»*K? h A- « • , ( n ) & X1) 9 P ? KA- 
s (a) fcaJttt<O£*>£0jt**i*. WUro^l 2 2 
tt7V-AC»LT-Jt**l8««7r^rCJ: 0 
• S^n^u, <n)*»«-f**»B«»7T?*r 
UdRrt^-ff 1 1 0CJ:->T^*>fr*3ft.*-7*lB 
J: 3ct^T«8fi<; r*A*tr»*rr*«:*>c 

i)*tftaft&*ifr-?3-.H7*t^t-f 3>H3-9 1 



1 2 6Ci-)T*«?ftS«*ahftt?^; K A* 
s'j (n) fc»4t*. 7<^^1 24li«JiOj3«tt 
tlPA-rSfc^n^^-A-****/*^*-* LTPil 
* *»-5 7 4 A? *9 1 2 6 ti X ^ ^ h^<Ox y <o-r * « 
ATSfcJOi's — K* — 7>— * STPHJi 

ti. 7xx f ? 1 2 4 *5 J: 1 2 6li§S!Bct±**i£0* 

*i -e *i o 7 -r-K'<y^e»co^^^-A^a8H*jjt^ 

i's-h^-Af »»ttO»»fl*l ( recursive ) 7 * A 

< 7 h A s ' j <n>tt*X»130Cl!JV>T£*l4>2-7 
Ofi^ titltt ; t c J: 9A^J*^^^ h/Ws <n>o 
Btro7;tit«Sh&. i^^^h^ej < n ) ti* 
*07COJ3*tfJ*«IAS*i*: 7*a ^ ;oig^S(Si>t. 
:«i*<7^l4JAftlt7 1 3 2CJ: 9, a R 

T-^7-f1fl 1 0CJt->T*3fe$ft*M*ft«t7-fA'^/* 

9>-fwTPtfflv^t. »x«ca^ft«t?n*. 
■t**H. »XB9a*fttt«iX7-#>D3ewcA(aoaFc 

x*^*fr*«i34tta**t*t**i*:*a'^^K^ 




e'. (n) <?)X**f tJflL. ^I*:^!?-!!^ 

^UTft#^flaue3 — h i fc l t a: a s ft. * . * * v* « * 

Cft-9tft8flti. 7T 2 0 0 tl!Btt$ft, A f- 7 7* 

7W-A*«»i!>K]!p-P*X»130t:EP2lD&^&, ffH 

2 0 4 C *J V> T * ff ft 7 -f* ? -f If 1 io#ovr^-A^ 

STP, fi*ttlt7 WTP, * JB)JB 

124, i/s-K5-Af»S7^^126, * LtJ 
Attlt7 1 3 207^^ttBFSi«»CAf 77 

2 0 6C»^taOttffl^Jif)C*-7$hi. A -f 7 7 
2 0St±IB)fi3 — HHOf 7^tai)tS»l , *i I 
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6 . 

A?-772 1 0CA , 3, o^/Jai^^i-h^-Af 
»H*5J:tfa*tflt7 < * * «0 7 «BliAf 7/2 

0 6C»Ott-7 , ?ftft7^5*BCiSa3ft.4. i 
tf5Sllli*0 7 ^^<0tXh'Ji<*Ill8<; S ^ it W 
CWttfittJiKiHgt*. A* 7 7 2 1 2C45 

F'^hA'CrtLTaWfcft*. * -r 7 7 2 
MCU^T. IS^n^v, (n) 
>*/w*J!*«Cj:->-CiaS<?hA'u i (n) U»tS. 

3-Hr7;ft^«i 20c«tift««*^-i">* 
«4»ro7;3 2oii*iao3-i ( r7;Jitfii 2 

? Y A- v 1 ( n ) ^ v H ( n) t t fi « t ^ . 

lSn^M, fro, Kn<Nt*«. t^t« 
M ffl 0) * SS ^ 7 h * (i ft £fc ft 3 2 0 *5 * * » 3 6 1**3 
6 4 C£PJ!D?^£. 

i *gcoaS3-KHti*:ft£H3 2 0 fc: EP an * ft. $ . 



H3-Ha 1 offl^Ot*7 hOlcJrJv^t^O, L # 

a o t k c»i6f tu 

JBfia-KSl<01*a^t'7h4*Ot^iitf, * i i 11 ~ 
U^K**3. raacLT. tUffl)B3-Kai02 
*|Ot'7h* , ltft*itf, 0 j2 tt+lC**T*>^?. 

- k a c a w * t- 7 hftti*e^^ h^oRkfflu^ 

tf i| C«LT4'?««. K> 0 , 1. 2. 3. ± * 
+ 1 , — 1. + 2. — 2. itttti. 

rtfly-*tt#li±*:*»H3 6 1-3 6 4CEPan**V 
i. :tl^O*I»ttie<nA'v | <n)Otf*rtSS 

*l b . 

N 

III u j ( n ) - X * ia v B { n ) 

•-1 



h/KOnf i^t>T/Wt & 0 » :;t, 1 £ n S N T*> 

SJ2A0«Af 7/2 1 6 tzMb b * JBfiK.^ h A- 
u; (n) li»c«ft/a7M 22*^Ulfi?!l»7 

* r u ; (n)tt»C^f»7218Ct}V^a>/^- 

SflltfSftJiffF^^ K^s ' i (ft) 

K^^ej (n)tt»CAtt72 2 0CHWT**H 
1 3 0t=J:9iaT<oJ:3ctt*Sft.*. 

(21 e; (n)-s(n)— •*! <n) 

1 £ n « N T A b . 

772 2 2 CJJVK, a * ft ft 7 < * * 1 32^1 

34UXCAf 772 2 4 C*JV>t«<0* 



— 7 — 




n 

( 3 > E| - Zlt' j < n ) ] 2 

n-1 

A * T 2 2 6 i *aOX? — a#*4fe«0*»*>** 
- « * E b kJt*LT«*OX?-*i**-r*. fc t * « 

ft. If , ftlOX?.HE b #^rT2 2 8 C*J^Ti 

*a«x5-«^o«cHi53n. * t x ztitzis t x . 

r h *ft.*. 3-Kaoftftlll«CAf t72 4 0 C» 

n t * * * *. . f tt«»u»o3-i<<;h*tf Ah 

**tf«a t 3e**fL*AT'*£T'tt*V>. A** 
r 2 3 4tt^f ^2 1 6T$r*ft.*:J:5c:. 

fiK^h^uj (n) ttt*t*. B«^;h*tt*C2 
36C*V>T«»7r;^rCx9«iJf*i» *» O A -r r 
r2 3 8 C»V^iHIIAS*lfe»^^n^s' j (n) 
fctt***fc*>C*tt$ft,*. j < n ) #<KC 

Af--rr24 2tC*5V^-C»t3t$^. jtP-3AT--rT244C 
*S \* T « A ft tt 7 ^^BtXHtU ? (= ft * ft «+ S 



— Kr r ;t-f 3^ho-9 54 ott*a«3-H»a 

jftfia-KS I <0lf-^*5J:VJ»e«»7 r ? * r <Oft£ 
* . Iff 2 C * **>CSl*>*»l**«ti*ftT+?4ir5 

«*«»7a*754 2*J:tf*RT*?>fir5 1 0 <0 « 

{21 «| (n)-s(n)— »*i <n) 
^i^t t £ *> 7 h A-tt ft * * *t * ftt 
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ft * . HWUaCAf r7 2 0 2 CR6. 

*£B 4 0 Ot±f-T*/W**^5C«5n&^» — ^-Af 

TP. »fi«»7r^^r, Hta-KBItf^^t 
7U7t 4 5 0 t^Lt»i. 3-KBItt ».« 

en — Kr9;x£H4 2 ocEpjos/i*3acs?fti 

n^u, (n)ttacr7M22t:iJ^t«»7T; 

»J:i;i/i-h^-Afa»7 < 4 2 etzx 9««? 
fiT««rt?hfci^<n^8' j < n > . 

# , *CTto/-f i/'^yt, (A/D) E»»4 0 8 CEP 
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7J L . HT«a7Qt; 5 4 2 UA»t*?ftT^U 
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